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INTRODUCTION
During the last financial crisis governments in many European member states had to bail out or nationalize some of their major banks to maintain the stability of financial markets and to prevent a systemic shock for the economy as a whole. In the aftermath of these events support has grown for more bank regulation including, in effect, a higher bank capitalization to prevent bank failures and avoid bailouts with taxpayers' funds in the future. The effects of bank capitalization on bank performance, particularly risk and profitability, are still debated both in theory and practice. Theoretical models and empirical studies provide mixed results. However, without detailed knowledge of the effects of bank capitalization on performance, regulators cannot gauge the effects of their regulatory actions on individual institutions and the system as a whole.
With respect to bank risk, theoretical analyses of Kareken and Wallace (1978) , Dothan and Williams (1980) , Flannery (1989) or Furlong and Keeley (1989) show that bank capital regulation improves effects of governmental safety nets and discourages bank risk-taking. However, Kahane (1977) and Koehn and Santomero (1980) show that banks compensate the associated costs of stricter capital requirements by increased risk-taking. Empirical studies find that capital regulation in banking has been effective in increasing capital ratios without substantially shifting portfolios including off-balance sheet exposures towards riskier assets (Altunbas et al., 2007; Shrieves & Dahl, 1992; Rime, 2001; Ediz, Michael, & Perraudin, 1998) . Capitalization requirements appear to be an attractive regulatory instrument, since they serve to reinforce the stability of the banking system without apparently distorting a bank's lending choices.
With respect to bank profitability, the impact of bank capitalization may be ambiguous. Higher levels of equity reduce risk, which in theory leads to a lower level of returns (Berger, 1995) . However, high capital ratios could also decrease the cost of capital suggesting positive impacts on bank profitability (Molyneux, 1993) . Early empirical research by Short (1979) and Bourke (1989) reports a positive connection of bank capital and bank profitability for banks in Canada, Western Europe and Japan. Using a similar setting, Molyneux & Thornton (1992) provide evidence for an extended European sample of 18 countries, while Demirgüc-Kunt & Huizinga (1999) report similar results for more global sample covering 80 countries. More recent evidence for the European bank market is provided by Athanasoglou, Delis & Staikouras (2006) examining a sample of South Eastern European banks.
Empirical analyses are fraught by measurement problems. All elements of the performance measurement, st. risk namely, profitability and capital, are constructs that can build on accounting-or marketbased concepts. Accounting-based concepts are criticized for being anchored in past events, depending on open-ended accounting rules and being affected by earnings management. Market measurements are more timely and are based on the consensus of supply and demand, but they are simultaneously more volatile, and they are skewed in the presence of market bubbles or mispricing. It remains an open question which of the respective difficulties outweighs each other, both in a regulatory and managerial context.
The paper addresses two empirical questions. First, how did bank capitalization affect the constituent elements of bank performance, namely risk and profitability? Second, does the choice between accounting-and market-based measures matter? We focus on European (EU) banks in the years 1992-2012. As the period covered in this paper contains two crises with far-reaching consequences, the paper also attempts an expost examination of the performance of well capitalized banks during a market meltdown.
The remainder of this paper is organized as follows. Section 1 presents the related literature, develops the research questions and describes potential implications of increased capital requirements for banks. Section 2 explains the measurement of effects on bank risk and profitability using accounting and market-based variables, and it illustrates the regression models. Section 3 describes the sample and shows basic statistics. Sections 4 presents the empirical results; final section concludes the paper.
CONCEPTUAL UNDERPINNINGS

Bank capitalization and bank performance: lessons from theory
Despite a controversial debate on capital adequacy there is no consensus on the effects of bank capitalization in the presence of other regulation. In the presence of state guarantees or deposit insurance systems increased capital requirements can adopt the role of a limiting factor of bank risk-taking (Buser, Chen & Kane, 1981 ; Kim & Santomero, 1988; Berger, Herring, & Szegö, 1995) . Furlong & Keely (1989) emphasize that higher capitalization reduces the option value of the deposit insurance. As a result, highly capitalized banks are less inclined to increase their portfolio risk.
Critics of stricter capital requirements fear that banks, and especially those which increase their capital to fulfill the new regulations, could adjust their portfolio structure towards a higher risk-return profile to compensate the costs of additional capital (Koehn & Santomero, 1980; Blum, 1999; Jeitschko & Jeung, 2005) . In this case, stricter capital requirements would promote a higher bank risk-taking, which goes hand in hand with an increased risk of insolvency. Following Kahane (1977) and Koehn & Santomero (1980) , the reaction of banks to the new regulations could depend on the relative risk aversion of a bank or its managers. Their analysis implies that a bank with a sufficient level of risk tolerance will respond to a higher required capital by increasing the portfolio risk.
Calem & Rob (1999) provide a reconciliation for these diverging effects of an increased bank capital by assuming an u-shaped link between capital and bank risk-taking. Using the example of a poor capitalized bank, the authors show that such a relationship would first imply a risk reducing effect of additional capital, which reverses when the bank fulfills the regulatory requirements.
A similar debate exists with respect to the effects of capitalization on profitability. When higher capital ratios reduce bank risk, investors demand risksensitive interest rates, and an increase in bank capital leads to a lower level of expected returns by investors (Berger, 1995) . Furthermore, when stricter capital requirements are successful in restraining managerial risk appetite, this regulation should be accompanied by a lower-risk investment strategy with decreased levels of bank profits. Similar to this, the reduced risk from higher bank capital may also result in lower earnings, as it reduces the option value of mispriced deposit insurances (Shrieves & Dahl, 1992; Berger, 1995) .
However, bank capitalization may also have positive impacts on bank profitability. As higher capital ratios imply a decreased bank risk, investors require a lower risk premium, which also reduces the costs of capital (Molyneux, 1993) . This refinancing advantage allows higher margins assuming unchanged risk preferences and, in this way, increases bank profitability. Furthermore, under favorable refinancing conditions, less risky investments already generate attractive returns, which avoid the investment in high-risk projects and possible allowances reducing bank profits. The monitoring hypothesis including works of Holmstrom & Tirole (1997), Allen, Carletti & Marquez (2011) and Mehran & Thakor (2011) achieves similar results even though their work assumes a different mode of action. For them, higher capital increases the level borrower monitoring by the bank, thereby reducing the probability of default and, thus, bank profits.
Accounting-and market-based models
Both accounting-and market-based models are available to analyze the effect of bank capitalization on bank's risk, as well as on its profitability. Even though the application of these concepts is common in the finance research literature, their different characteristics and diverging merits and shortcomings are rarely taken into account. An analysis that integrates both approaches might not only render a comprehensive view on the effect of bank capitalization, but may also reveal possible differences.
Accounting-based measurements are the traditional concept in assessing profitability and risk, and early regulation also rested on accountingbased figures. The essential objective of mandated accounting is to ensure that companies release financial statement information that is relevant to the socio-economic context. This can mean that mandated accounting information is comparable across entities, adequately measured and providing an understanding of a firm's value (Caruana & Pazarbasioglu, 2008). However, it can also mean that accounting serves as a means of capital maintenance, emphasizing prudence rather than information. Most national accounting standards, stemming from the latter tradition, measure assets and liabilities at their entry costs or their amortized costs (Trainar, 2008) . This approach not only correlates with a higher degree of stability in a firm's balance sheet but also creates hidden reserves and liabilities that cannot be discovered by external investors. Throughout a business cycle, a historical cost valuation may lead to an undervaluation of the asset during an upturn, and conversely to an overstated asset value during the downturn (Caruana & Pazarbasioglu, 2008). The reliance on past transaction prices also implies accounting values that are insensitive to more recent price signals. Inefficient decisions may result, as balance sheet entries do not reflect fundamental values (Plantin, Sapra & Song, 2008) . Indeed, a large part of the loans that triggered the recent financial crisis were shown at amortized costs (Tweedie, 2008).
Accounting information may have more shortcomings. First, the scope of accounting data is limited, as it misses further information that is contained in analyst reports or informal knowledge, e.g., a bank manager's reputation. Second, the low frequency of publication of accounting data also implies that it cannot reflect new information immediately. Third, accounting information is mostly backward looking in nature which is adverse when deriving a measure for a bank's future prospects (Knaup & Wagner, 2012) . Another important concern is a possible bias from a firm's accounting policy or earnings management.
In response to the shortcomings of accounting at historical cost, market prices have been integrated into the balance sheets to reflect more precisely the entries underlying economic value. Fair value accounting, which has recently been adopted in many European countries for consolidated financial reporting, tries to correct the insensitivity of historical cost accounting to new market information (Trainar, 2008) .
Market prices may be a reasonable substitute for accounting figures. They can be used not only for the valuation of an entity's single asset, but also for an assessment of the entity itself. Agarwal & Taffler (2007) emphasize that marked-based models counter most of the criticisms of accounting-based models. In efficient markets, stock prices reflect, apart from besides all information contained in accounting statements, further information that is available on the market. As market variables reflect future expected cash flows and are unlikely to be influenced by accounting policies they should be more appropriate for prediction purposes (Agarwal & Taffler, 2007) . Under standard conditions, market valuation should meet its objective of providing information about bank's true risk profile and promote market discipline (Caruana & Pazarbasioglu, 2008). However, markets are subject to uncertainties and prices could rather reflect available liquidity than expected future cash flows (Allen & Carletti, 2006) .
In recent years, there has been a growing interest in using market-based information to measure bank risk, as the existing evidence suggests that the market does well in evaluating the risks at financial institutions (Knaup & Wagner, 2012) . The increasing focus on market forces can also be observed within the regulatory framework developed by the Basel Committee on Banking and Supervision, the Basel Accord (Distinguin, Rous & Tarazi, 2006) . Due to the increasing trading activities of banks and the associated market price risks, the Basel Committee extended its Basel I Accord of 1988 by adding the requirement of an explicit capital cushion for this type of risk (BIS, 1996) . To determine the additional capital, banks are allowed to use, apart from the standardized method, proprietary in-house models that fulfill quantitative and qualitative criteria. The second Basel Convention attaches an even stronger importance to the market. Under Pillar 3 of this convention the Basel Committee seeks to encourage market discipline by developing a set of disclosure requirements, which will enable market participants to assess bank capital, risk exposure, risk assessment processes, and, hence, the capital adequacy of the institution (BIS, 2006) . In this context, share prices should reflect a wide range of information and, therefore, the market's overall assessment of a bank (Knaup & Wagner, 2012 ).
RESEARCH DESIGN
Measuring bank risk
Sophisticated risk measures such as value at risk, expected shortfall or the volatility of market values of assets are usually not available for archival research. For this reason researchers often use balance sheet based proxies for risk measures (Heid, Porath & Stolz, 2004 ). As every proxy has different characteristics and limitations (Hancock, Laing, & Wilcox, 1995) , there is no consensus about which measure is the most suitable (Jokipii & Milne, 2011) . We, therefore, define a set of accounting-based risk measures covering a varying proportion of the overall bank risk.
Market-based risk proxies are also available. Capital market participants engage in information gathering about company's earnings pros-pects and risk. For this reason, share prices may already contain information which cannot be derived from the balance sheet or which has already been anticipated by market participants. Therefore, market prices could already indicate financial difficulties deduced from accounting information. At a later stage, we compare the properties and results of both measurement concepts.
The first accounting-based proxy for bank risk is the loan loss provision (LLP). We define loan loss provision as ratio of write-off on loans and total loans (Jahankhani & Lynge, 1979) . Even though this variable is an ex-post measure of credit risk, it can serve as a reasonable proxy for overall portfolio quality and, thus, the risk position of a bank. Regulatory authorities attach to them high importance as they have been one of the main reasons for bank failures (Crockett, 1996; Ashcraft, 2008) .
The second measure to analyze bank risk is calculated as the ratio of risk-weighted assets and total assets (RWATA). This variable implies capital allocation between different types of risk as an important determinant of overall bank risk (Keeton, 1989 ). However, risk-weighted assets do not only reflect capital allocation, but also the portfolio's quality and risk (Jacques & Nigro, 1997) . As a shortcoming, this measure solely records one component of the overall risk, the credit risk, and discounts the market risk.
Our last risk proxy is of accounting origin, but may incorporate market information. The variable interest expenses (INT_EXP) is a cross-sectional risk measure (Demirgüc-Kunt & Huizinga, 2004). Slightly modified, this measure is the ratio of total interest expenses and net sales. The underlying concept bases on the debtor's risk assessment by assuming that unprotected debtors demand an additional risk premium when bank risk rises. Banks that are considered to be safe should benefit from a reduced risk premium. However, this measure could be possibly distorted by the influence of state deposit insurance or implicit too-big-to-fail guarantees.
Following the common market-based approach to measure bank risk, we use the share price volatility. Share prices may already contain additional information from different sources, which can-not be derived from the balance sheet. In this context, higher volatility implies a higher uncertainty about a company's future earnings prospects and risk. We calculate the standard deviation of stock market returns. The variables SD_DRET and SD_ MRET measure the daily (e.g., Anderson & Fraser, 2000; Konishi & Yasuda, 2004 ) and monthly (Neuberger, 1991; Levine & Zervos, 1996) volatility, respectively. Table 1 summarizes the accounting and market-based risk measures. 
Measuring bank profitability
To measure bank profitability, we use standard variables commonly applied in empirical research. As before, we distinguish between accountingand market-based measures to disclose potential differences between both approaches.
The first accounting measure is the return on assets (ROA) being the ratio of net income and total assets, which is a widespread measure in empirical research to capture bank's profitability (Athanasoglou, Delis, & Staikouras, 2006; Curry, Fissel, & Hanweck, 2008) . ROA reflects the management's ability to utilize the bank's financial and real investment resources to generate profits (Hassan & Bashir, 2003) . A comparable measure is the profit margin (PROFIT_MAR) as the ratio of earnings and revenues (Lee and Zumwalt, 1981) . The profit margin captures not only firm's operating efficiency, but also reflects its market position, as well as the market characteristics themselves.
The last accounting measure return on equity (ROE) calculated as the ratio of earnings and book value of equity reflects the return on capital used in a business unit. This measure should be assessed with caution, since it indicates not only high (low) profitability, but also low (high) capitalization (Klomp & de Haan, 2012) . The choice of financing instruments influences mechanically the return on equity, which results in a lower ROE when a company decides to increase capital (Modigliani & Miller, 1963) .
Again, we compare accounting-based measures with market-based metrics. Since the theory of efficient capital markets suggests that the market return is a good measure to determine the market's assessment of corporate performance, we use the stock return as market-based measure. The stock returns are calculated on daily (M_DRET) and annual (ARET) basis capturing the investor's assessment and portfolio allocation in a more differentiated way. The daily returns are average values computed for each bank and year. Here again, share prices may already contain further information, e.g., from analyst reports, regarding a firm's profitability, which cannot be derived from a company's financial statement. As companies are obliged to publish corporate news that are relevant for share prices in form of ad hoc releases, share prices may constitute a more timely and comprehensive measure of corporate performance. Despite these merits, share prices may also be biased by rather reflecting available market liquidity than new information. Table 2 summarizes the accounting-and market-based profitability measures. 
Measuring the effect of bank capitalization
The empirical analysis conceptually follows the CAMEL approach, which uses a set of variables originally developed by the International First, we define capitalization as regulatory bank capital and use it as the principal exogenous variable CAP. CAP is calculated as the ratio of Tier 1 capital and risk-weighted assets and in accordance with banking regulations. Tier 1 capital includes common shareholders' equity and qualifying preferred stock, less goodwill and other adjustments. Our second capital variable ETA addresses concerns of possible manipulation of regulatory capital by banks. Critics of risk-adjusted capital ratios fear an underestimation of risk-weighted assets to boost regulatory capital. Therefore, ETA represents a simple equity ratio that comprises all equity components and total assets as denominator.
A fixed set of control variables ensures a consistent setting that allows identifying the influence of bank capital, as well as differences between the different types of measures. Following recent empirical research, the model specification uses control variables to capture bank's size, liquidity and credit risk that are also ascribed to determine bank's performance, as well as its risk.
We examine the effects of capitalization on bank risk and profitability using panel data. Following Baltagi (2005) & Hsiao (2006), panel data allow to control for individual heterogeneity, to reduce issues of associated multicollinearity and biased estimates and the specification of time dependent connections between dependent and independent variables. Our use of time series data raises methodological issues relating to the stationarity of the data, which have important implications for the econometric techniques employed and the respective results (Roberts, 2000) . To encounter problems of possible spurious regressions due to deterministic and stochastic trends in economic data, we define firm fixed and random effects regression models.
We use the following two regression models to estimate the effects on risk (1) and profitability (2), respectively.
where RISK i,t is either LLP i,t , the ratio of loan loss provision and total loans in fiscal year t and for firm i, or RWATA i,t , the ratio of risk-weighted assets and total assets in fiscal year t and for firm i, or INT_ EXP i,t , the ratio of total interest expenses and net sales in fiscal year t and for firm i, or SD_DRET i,t , the daily return's standard deviation in fiscal year t and for firm i, or SD_MRET i,t , the monthly return's standard deviation in fiscal year t and for firm i. PROF i,t is either ROA i,t , the ratio of net income and total assets in fiscal year t and for firm i, or PROFIT_ MAR i,t , the ratio of net income and net sales or revenues in fiscal year t and for firm i, or ROE i,t , the ratio of net income and common equity in fiscal year t and for firm i, or M_DRET i,t , the average daily return in fiscal year t and for firm i, or ARET i,t , the annual return in fiscal year t and for firm i.
CAP i,t is the ratio of Tier 1 capital and risk-weighted assets in fiscal year t and for firm i; ETA i,t is the ratio of common equity and total assets in fiscal year t and for firm i; SIZE i,t is the natural logarithm of totals assets in fiscal year t and for firm i; BADLOANS i,t is the ratio of non-performing loans and total loans in fiscal year t and for firm i; LIQ i,t is the ratio of liquid assets and total assets in fiscal year t and for firm i; KEELEY'S Q i,t is the ratio of the sum of market value of equity and book value of liabilities and total assets in fiscal year t and for firm i; EFF i,t is the ratio of non-interest expenses and revenues in fiscal year t and for firm i; BASERATE i,t-1 is the base rate of the firm's home country in fiscal year t-1 and for firm i; GDP i,t-1 is the growth rate of the firm's home country gross domestic product in fiscal year t-1 and for firm i; L&O INDEX i,t is the law and order in fiscal year t-1 and for firm i.
2.4.
Internal and external determinants of bank performance from the set of control variables
Internal determinants
The first control variable is bank size that is commonly used to control for possible size effects. Larger banks are supposed to be less risky as they may benefit from a more diversified investment portfolio in conjunction with a sophisticated risk management. However, larger banks could also reveal a greater risk exposure due to their business model with a larger share of higher-risk investment banking activities. Bank size should be also negatively associated with bank profitability when increased diversification leads to lower credit risk exposure and, thus, lower returns (Athanasoglou, Delis, & Staikouras, 2006) . Furthermore, larger banks are usually characterized by a more comprehensive administrative body, partly due to stricter regulation, and diseconomies of scale may reduce profitability.
Bank regulation requires keeping a particular proportion of assets as a liquidity reserve to maintain financial stability and solvency. In recent years, bank regulators have emphasized liquidity risk as one major determinant of overall bank risk. As a consequence, banks are now obliged to fulfill new liquidity regulations. To capture a bank's ability to cover large withdrawals in times of financial distress, we define LIQ as a control variable. LIQ is calculated as the ratio of total investments and total assets. Total investment represents holdings of securities which directly or indirectly cre-ate a loan made by the bank and includes, among other things government securities, federal funds and high quality trading accounts securities. We expect a reducing influence of liquidity on bank risk for multiple reasons. First, high investments in government securities reduce the proportion of higher-risk assets and, thereby, the total portfolio's risk. Second, in times of financial distress with large cash withdrawals, higher holdings of liquid funds enable the bank's management to react more flexible without selling illiquid long-term assets. The effect of LIQ on bank profitability is ambiguous. On the one hand, the investment in safe securities generates a lower rate of return than granting credits and, thereby, reduces bank profitability. On the other hand, even though loans usually offer higher interests than government securities, these additional yields could be offset by higher write-offs which reduce bank profitability.
An analysis of the recent banking crises in the Group of Ten (G10) industrialized countries reveals non-performing loans as major reason for bank difficulties or failure (BIS, 2004) . As the granting of credit is one essential function of banks, credit risk forms the most important component of overall bank risk. In this context, too lax lending policies do not only increase the total volume of granted loans, but also in particular the share of non-performing loans and, thereby, bank risk. We define our credit risk variable BADLOANS as ratio of non-performing loans and total loans. Since write-downs of credit claims reduce earnings, we expect a negative association between BADLOANS and our defined bank profitability measures. However, the relation of nonperforming loans and bank risk should be positive.
KEELEY'S Q is a modified market-to-book ratio commonly used to proxy a possible charter value effect (Keeley, 1990 
External determinants
We include two macroeconomic variables that are supposed to have a significant influence on bank risk and profitability: base rate (BASE RATE) and GDP growth rate (GDP . This issue is even more pressing for financial institutions with long-term liabilities and a high level of secure asset classes (Rajan, 2005 ). However, low interest rates could also imply a risk-reducing effect. With respect to profitability, Dell'Ariccia, Laeven & Marquez (2011) argue that a lower level of interest rates also entails reduced refinancing costs, which could augment earnings when banks do not pass this advantage to their debtors. Furthermore, the lower refinancing rates enable banks to generate adequate return with less risky investments, which will have positive effects on bank risk.
The influence of economic growth on bank risk and profitability is manifold. On the one hand, a higher growth rate implies a rising demand for credit and consequently increasing profits. However, a higher volume of credits usually comes along with a higher risk leading to a reduced prof-itability when financed projects turn out to be unprofitable ex post. The influence of the economic condition remains considerably despite the trend towards a greater geographic diversification and larger use of financial engineering techniques to manage risk associated with business cycle forecasting ( All variables used in this analysis are winsorized at 1 percent level to count for outliers that could bias the results. The macroeconomic variables GDP and BASE RATE are lagged by one period since these effects are usually deferred.
SAMPLE SELECTION AND DESCRIPTIVE STATISTICS
This study analyzes the effects of capital adequacy for the European bank market from 1992-2012.
To ensure a high data quality, the sample is limited to listed banks. The balance sheets, share prices as well as GDP growth rates are taken from Worldscope Database, missing GDP values from the IMF's database. We convert values in foreign currency using historical exchange rates at fiscal year end. Stock returns are calculated in terms of discrete returns on a yearly basis. In the event of several stock exchange listings, we use the home exchange's data. Note: * balance sheet total in million Euro (EUR).
higher amounting to 117,318 billion EUR. These differences remain at the country level, and the largest can be observed for Denmark, France and Switzerland. The correlation matrix in Table 5 (see Appendix) shows for the accounting-based risk proxies LLP, RWATA and INT_EXP a negative and highly significant correlation with regulatory capital. The market-based measures SD_DRET and SD_ MRET are slightly negative, but there is no significant correlation. An examination of the correla- tion of capitalization and profitability indicates a positive link for all profitability variables irrespective of their origin. However, this relation is not significant for ROE, MEAN_DRET and ARET. The simple capital ratio shows except for LLP and RWATA a comparable correlation pattern. The connection between the macroeconomic variables BASE RATE and GDP and the accounting and market-based risk measures shows both positive and negative coefficients, which do not allow any conclusions. The same applies to all profitability measures. The correlation matrix already indicates two findings, first, based on accounting measures, there is an indication of a risk-reducing effect of capital and, second, irrespective of the measure's origin higher capital may increase profitability at the same time (see Table 5 in Appendix). The results for our principal exogenous variable CAP confirm a risk reducing effect of bank capital for the accounting-based risk measures. We find lower provisions for loan loss for well-capitalized banks. This finding contradicts the general apprehension that banks could respond to increased capital requirements by adjusting their portfolio structure towards a higher risk-return profile, as this strategy should be accompanied by higher allowances on doubtful credit accounts in times of economic downturns that are covered by the investigation period.
EMPIRICAL RESULTS
Effects of capitalization on bank risk
The positive but insignificant coefficients for bank capital within the market-based risk model object the assumption that a higher amount of liability of shareholders promotes their willingness to monitor bank management behavior and improves thereby market discipline. This finding also contrasts the accounting-based risk proxy interest expenses INT_EXP that integrates a market component being the market's risk assessment. This proxy suggests that creditors assess a bank's risk and claim a higher risk premium for banks that are supposed to be more risky. The results for the market-based model provide evidence for the capital signaling hypothesis. As banks are required to maintain a capital ratio that is dependent on their asset quality, their capital may serve as a signal about the quality of their assets.
Consequently, investors may rely on each bank's capital levels as an indicator of the bank's asset risk (Akhigbe, Madura, & Marciniak, 2012). In this context, a higher bank capital implies a higher bank risk. The results for the control variables provide unambiguous results confirming the predicted effects on bank profitability. SIZE has the assumed positive effect on profitability suggesting possible economies of scale and higher profits due to better investment opportunities or a broader access to capital markets. However, large banks do not benefit from higher stock market returns. Significant negative coefficients for the variable BADLOANS indicate the central role of non-performing loans as major determinant of bank profitability not only in times of crises. Regarding the macroeconomic control variables BASERATE and GDP, we find contradictory effects on profitability measures. A higher interest rate level has a positive impact on bank earnings for both types of profitability measures. While the positive and mostly significant coefficients for accounting measures confirm that a favorable economic environment is reflected in a bank's profit and loss accounts, market-based measures are negative by influenced by GDP growth. The negative values of LIQ within the accounting-based specification imply negative effects of large securities holdings.
Effects on bank profitability
The regression results for our principal exogenous variable CAP imply positive effects of bank capitalization on balance sheet-based profitability measures, as well as higher returns on capital markets. Regarding better capitalized banks, investors probably assume a more stable financial position that enhances the prospects of future profits. However, the most remarkable effect is the positive link to the accounting variables ROA, PROFIT_MAR and ROE, as a higher capitalization is generally accused to reduce a bank's profit. Possible implications of these finding are manifold. First, the decline in earnings might be rather a shortterm nature, which will be compensated by increasing profits in the long run. Second, as our results have shown, higher capital requirements reduce the risk appetite of a bank's shareholders and manage- ment. The lower-risk investment strategy entails a lower level of allowances and, thereby, enhances bank earnings. Third, since a high capital cushion reflects financial stability and earning power, wellcapitalized banks may benefit from an increased reputation. Positive effects that are even stronger in times of crisis might be reduced financing costs due to lower risk premiums, an increased customer confidence or a growing transaction volume.
Additional analyses
The examination period of 1992 to 2012 covers one crisis period, namely the recent subprime and sovereign debt crisis (2007) (2008) (2009) (2010) (2011) , which is also explicitly characterized as a financial market crisis. This allows an ex-post examination of bank performance in times of economic crises. We compare how banks with high and low capitalization have performed after the respective crises using the defined variables. We divide banks on basis of their 3-year-average pre-crises capitalization in terms of their risk-adjusted (CAP) and simple capital ratio (ETA) into two groups. First, banks disclosing capital above the total bank average are assigned to the group of wellcapitalized banks. Banks with a below-average capitalization form the low capital sample.
Regarding the analysis of bank profitability in times of crisis, the results of the crisis period show three major points. First, banks with a higher capital during the years prior to the crisis have a higher profitability in the years of a subsequent market slump. Second, well-capitalized banks disclose a higher profitability irrespective of the measurement approach. Banks show higher values for their accounting measures, but they also benefit from higher stock returns on daily and annual basis. In this case, both measurement approaches provide evidence that higher capitalization restrains bank risk ex-ante and helps banks ex-post to remain their financial stability even in a challenging economic environment. Third, the observed effects are even stronger for banks with higher levels of capital in terms of simple capital ratios.
Additionally, the risk analysis reveals two further interesting points. First, banks with higher capital benefit from lower financing costs and their share price volatility is lower as they are considered safer by investors resulting in reduced risk premiums. Second, banks with low capital have fewer allowances for non-performing loans and lower levels of risk-weighted assets. As allowances are subject to managerial discretion and reduce bank capital, management might be reluctant with impairments. Similarly, banks holding less capital are more likely to downgrade their riskweighted assets as lower levels imply a higher regulatory capital ratio.
CONCLUSION
The paper has examined the relation between bank performance and capitalization. Bank performance has been measured as bank risk and bank profitability using alternative accounting-based and marketbased specifications. A comparison of these specifications is helpful, as risk and profitability are both constructs, and their interpretation may differ in alternative specifications.
For the European banking market, accounting-based and market-based measures have shown somewhat differing results. First, accounting-based measures perform better in explaining the variation in risks between banks. Market-based metrics are not only pricing in information, but they are also subject to more fluctuations. Most importantly, the opposing results for the bank risk model raise the question of a differing risk assessment of market participants.
Second, across all measures a higher bank capitalization leads to a higher profitability. This is particularly noteworthy with respect to the accounting metrics as higher capital increases the denominator, depressing profitability from a technical perspective. Third, we have shown that accounting and marketbased performance measures can both capture the ex-post performance of banks after a financial crisis.
In particular after the last financial crises, banks with a higher capitalization show better performance measures across the board. 
